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DETAILED ACTION 
Status of the Application 

[1] A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1 .1 7(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1 .1 14, and the fee set forth in 37 CFR 1 .17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on January 27, 2004 has been entered. 
[2] Claims 1,11-12, 30-45, 56, and 58-60 are pending in the application. 

[3] Applicants' amendment to the claims, filed January 27, 2004, is acknowledged. This listing of the 
claims replaces all prior versions and listings of the claims in the instant application. 
[4] Receipt of an information disclosure statement (IDS), filed January 27, 2004, is acknowledged. 
The cited references have been considered and a copy of the IDS is attached to the instant Office action. 
[5] Claims 1,12, 30, 33, 35-36, 39, 44-45, and 56 are withdrawn from further consideration pursuant 
to 37 CFR 1.142(b), as being drawn to a nonelected in invention, there being no allowable generic or 
linking claim. 

[6] Claims 1 1 , 31-32, 34, 37-38, 40-43, and 58-60 are being examined on the merits. 
[7] Applicants* arguments, filed January 27, 2004, have been fully considered and are deemed to be 
persuasive to overcome some of the rejections and/or objections previously applied. Rejections and/or 
objections not reiterated from previous office actions are hereby withdrawn. 

[8] The text of those sections of Title 35 U.S. Code not included in the instant action can be found in 
a prior Office action. 

Claim Rejections - 35 (JSC § 101 

[9J The rejection of claims 1 1 , 31-32, 34, 37-38, 40-43, and 58-60 under 35 U.S.C. 1 01 is maintained 
for the reasons of record as set forth in item [10] of the Office action mailed July 29, 2003 and for the 
reasons stated below. The examiner maintains the position that the claimed invention is not supported by 
either a specific and substantial asserted utility or well-established utility. 
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Applicants argue the examiner has not established a prima facie case of lack of utility and assert 
that one would find the asserted utility more likely than not to be true and that absolute certainty is not 
required. Applicants 1 arguments are not found persuasive and are addressed in detail below. 

Specifically, applicants argue that the study of Brenner et al. (PNAS 95:6073-6078; cited by 
applicants in the IDS filed April 11, 2003) validated the use of sequence comparison methods to establish 
that % sequence identity comparisons >30% are predictive of shared function and that the teachings of 
Brenner et al. validates the establishment of the utility of NAPTR based on 48% amino acid sequence 
identity to NPT1. Applicants 1 argument is not found persuasive. 

The teachings of Brenner et al. nowhere address assigning function of NAPTR based on identity 
to NPT1. In this regard, applicants are invited to direct the examiner's attention to such teachings. In the 
absence of such teachings, the reference of Brenner et al. is inapposite to the instant rejection and does 
not support applicants' argument. The utility requirement requires a claimed invention to be available in a 
currently available form. However, in this case, there is no way of knowing the biological activity and/or 
significance of the polypeptide of SEQ ID NO:1 based on the disclosure. Applicants do not dispute that 
NAPTR may have a function other than that of NPT1 - there is clearly no way of knowing the biological 
activity and/or significance based on sequence comparison alone. Even assuming arguendo that Brenner 
et al. (PNAS) was relevant to the instant rejection - which it is not - one of skill in the art would recognize 
that the teachings of Brenner et al. (PNAS) do not address the likely possibility that the polypeptide of 
SEQ ID NO:1 has no biological function, Le., it is biologically inactive. One of skill in the art recognizes 
that empirical evidence is required to first ascertain the presence of a biological activity and to further 
ascertain which biological activity is exhibited by a given polypeptide as clearly supported by Brenner 
(Trends Genet) and Scott et al. (cited in the Office action mailed July 29, 2003). Sequence comparison 
alone provides zero indication of the presence of biological activity and, in the instant case, provides only 
a weak prediction as to which biological activity is exhibited by SEQ ID NO:1. 

Applicants argue that the examiner is requiring applicants to establish utility to a higher degree of 
certainty than is required. Applicants argue that all that is necessary is that one would conclude that the 
asserted utility is more likely than not true and that the provided evidence establishes that the asserted 



Application/Control Number: 09/965,522 Page 4 

Art Unit: 1652 

utility is more likely than not to be true. Applicants identify such evidence as chemical and structural 
homology between NAPTR and NPT1 and the known function of NPT1 . Applicants argue that Ishibashi et 
al. (cited by applicants in the IDS filed January 27, 2004) disclose a polypeptide that shares 44% amino 
acid sequence identity to NPT1 and about 70% identity to SEQ ID NO:1 and has the ability to mediate 
phosphate transport across a cell membrane. Applicants argue that sequence identity is a reliable 
technique for identifying Type I phosphate cotransporters and would conclude that the specification has 
established that it is more likely than not true that the polypeptide of SEQ ID NO:1 shares the same 
phosphate transport function as NPT1 or belongs to the Type 1 class of phosphate transporters. 
Applicants 1 argument is not found persuasive. 

As stated above, there is no evidence of record that would indicate that the polypeptide of SEQ 
ID NO:1 has any biological activity - applicants are invited to provide evidence of such. Furthermore, 
applicants do not dispute the teachings of Brenner (Trends Genet) and Scott et al., who provide evidence 
that sequence analysis alone is not enough to ascertain the function of a polypeptide. Because applicants 
have failed to demonstrate the presence of biological activity, it follows that applicants have also failed to 
show that SEQ ID NO:1 has phosphate cotransporter activity. Regarding the reference of Ishibashi et al., 
it is noted that this reference was not available at the time of filing of the instant application and a skilled 
artisan would not have been able to consider such evidence. Nonetheless, there are several points that 
should be made of record regarding the reference of Ishibashi et al. that are relevant to the instant 
rejection. These are as follows: 1) Based on sequence homology, Ishibashi et al. assign their polypeptide 
as a homolog of human NPT4 (page 11, left column, middle), not NPT1 and, interestingly, the polypeptide 
of SEQ ID NO:1 shares a higher degree of sequence identity to rNPT4 than to NPT1 (SEQ ID NO:1 
shares 48% identity with NPT1 and 70% to rNPT4); 2) there is significant variability even among 
members of Type I phosphate co-transporters (page 18, top); 3) Ishibashi et al. acknowledge that the 
physiological importance of NPT1 is not clear (page 10, right column); 4) Ishibashi et al. recognized that 
mere sequence analysis alone is not enough to assign function to rNPT4 and instead confirm function 
using an assay "[t]o determine whether rNPT4 functions as Na/Pi co-transporter (page 13, Figure 2 and 
left column, middle); and 5) Ishibashi et al. address the possibility of non-functional splice variants of 
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human phosphate cotransporter (page 13, left column, top), thus providing evidence that SEQ ID NO:1 
may be non-functional. 

Applicants argue that antibodies to a polypeptide of SEQ ID NO:1 are useful in the purification 
of SEQ ID NO:1 and/or diagnosis of disorders associated with increased/decreased expression of 
NAPTR as disclosed at page 22, lines 16-25 of the specification. Applicants' argument is not found 
persuasive. 

Regarding the use of an antibody to SEQ ID NO:1 as a purification reagent, it is noted that this 
use is not specific as any antibody can be used in the purification of its cognate polypeptide. Regarding 
the use of an antibody to SEQ ID NO:1 for diagnosis, it is noted that there is no evidence of record that 
would indicate that altered NAPTR expression is correlated with any disease state, particularly those that 
are disclosed in the specification - applicants are invited to provide evidence of such in the specification - 
and the specification fails to provide the necessary guidance that would enable a skilled artisan to use the 
claimed antibody for such diagnosis. Further experimentation is required to identify which - if any - 
disease state can be diagnosed using the claimed invention. 

Applicants argue that the specification discloses administering an antibody that antagonizes or 
inhibits phosphate uptake, such as an antibody to NAPTR, could be exploited to treat increased 
phosphate levels in brain or kidney. Applicants' argument is not found persuasive. 

There is no evidence of record that NAPTR is involved in abnormal phosphate regulation - 
applicants are invited to provide evidence of such in the specification - and the specification fails to 
provide the necessary guidance that would enable a skilled artisan to use the claimed antibody for 
successfully treating a disease using the claimed antibody, e.g. , dosage, route of administration, toxicity, 
and regions specific to SEQ ID NO:1 that do not significantly cross-react with other proteins. 

Claim Rejections - 35 (JSC § 112, First Paragraph 
[10] The enablement rejection of claims 11, 31-32, 34, 37-38, 40-43, and 58-60 under 35 U.S.C. 112, 
first paragraph, is maintained for the reasons of record as set forth in item [1 1] of the Office action mailed 
July 29, 2003 and for the reasons stated below. The examiner maintains the position that, since the 
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claimed invention is not supported by either a substantial or specific asserted utility or a well established 
utility for the reasons set forth above, one skilled in the art clearly would not know how to use the claimed 
invention. 

Applicants assert a specific utility for SEQ ID NO:1 based on chemical and structural homology 
between NAPTR and NPT1 and the known function of NPT1. Applicants argue that Ishibashi et al. (cited 
by applicants in the IDS filed January 27, 2004) disclose a polypeptide that shares 44% amino acid 
sequence identity to NPT1 and about 70% identity to SEQ ID NO:1 and has the ability to mediate 
phosphate transport across a cell membrane. Applicants argue that sequence identity is a reliable 
technique for identifying Type I phosphate cotransporters and would conclude that the specification has 
established that it is more likely than not true that the polypeptide of SEQ ID NO:1 shares the same 
phosphate transport function as NPT1 or belongs to the Type 1 class of phosphate transporters. 
Applicants' argument is not found persuasive. 

Applicants' assertion that SEQ ID NO:1 has a specific utility (page 1 1 , lines 23-24 of the 
amendment filed January 27, 2004 is acknowledged. However, it should be noted that the issue at hand 
is the utility of the claimed antibody, not the utility of SEQ ID NO:1. There is no evidence of record that 
would indicate that the polypeptide of SEQ ID NO:1 has any biological activity - applicants are invited to 
provide evidence of such. Furthermore, applicants do not dispute the teachings of Brenner (Trends 
Genet) and Scott et al., who provide evidence that sequence analysis alone is not enough to ascertain 
the function of a polypeptide. Because applicants have failed to demonstrate the presence of biological 
activity, it follows that applicants have also failed to show that SEQ ID NO:1 has phosphate cotransporter 
activity. Regarding the reference of Ishibashi et al., it is noted that this reference was not available at the 
time of filing of the instant application and a skilled artisan would not have been able to consider such 
evidence. Nonetheless, there are several points that should be made of record regarding the reference of 
Ishibashi et al. that are relevant to the instant rejection. These are as follows: 1 ) Based on sequence 
homology, Ishibashi et al. assign their polypeptide as a homolog of human NPT4 (page 1 1 , left column, 
middle), not NPT1 and, interestingly, the polypeptide of SEQ ID NO:1 shares a higher degree of 
sequence identity to rNPT4 than to NPT1 (SEQ ID NO:1 shares 48% identity with NPT1 and 70% to 
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rNPT4); 2) there is significant variability even among members of Type I phosphate co-transporters (page 
18, top); 3) Ishibashi et al. acknowledge that the physiological importance of NPT1 is not clear (page 10, 
right column); 4) Ishibashi et al. recognized that mere sequence analysis alone is not enough to assign 
function to rNPT4 and instead confirm function using an assay "[t]o determine whether rNPT4 functions 
as Na/Pi co-transporter" (page 13, Figure 2 and left column, middle); and 5) Ishibashi et al. address the 
possibility of non-functional splice variants of human phosphate cotransporter (page 13, left column, top), 
thus providing evidence that SEQ ID NO:1 may be non-functional. 

Applicants argue that antibodies to a polypeptide of SEQ ID NO:1 are useful in the purification of 
SEQ ID NO:1 and/or diagnosis of disorders associated with increased/decreased expression of NAPTR 
as disclosed at page 22, lines 16-25 of the specification. Applicants 1 argument is not found persuasive. 

Regarding the use of an antibody to SEQ ID NO:1 as a purification reagent, it is noted that this 
use is not specific as any antibody can be used in the purification of its cognate polypeptide. Regarding 
the use of an antibody to SEQ ID NO:1 for diagnosis, it is noted that there is no evidence of record that 
would indicate that altered NAPTR expression is correlated with any disease state, particularly those that 
are disclosed in the specification - applicants are invited to provide evidence of such in the specification - 
and the specification fails to provide the necessary guidance that would enable a skilled artisan to use the 
claimed antibody for such diagnosis. Further experimentation is required to identify which - if any - 
disease state can be diagnosed using the claimed invention. 

Applicants argue that the specification discloses administering an antibody that antagonizes or 
inhibits phosphate uptake, such as an antibody to NAPTR, could be exploited to treat increased 
phosphate levels in brain or kidney. Applicants' argument is not found persuasive. 

There is no evidence of record that NAPTR is involved in abnormal phosphate regulation - 
applicants are invited to provide evidence of such in the specification - and the specification fails to 
provide the necessary guidance that would enable a skilled artisan to use the claimed antibody for 
successfully treating a disease using the claimed antibody, e^, dosage, route of administration, toxicity, 
and regions specific to SEQ ID NO:1 that do not significantly cross-react with other proteins. 
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[11] In view of applicants' amendment to the claims, the written description rejection of claims 11,31, 
32, 34, 42-43, and 58 under 35 U.S.C. 112, first paragraph, as set forth in item [12] of the Office action 
mailed July 29, 2003, is withdrawn. 

[12] Even if applicants demonstrate an antibody to SEQ ID NO:1 has a specific and substantial or 
well-established utility, the following rejection still applies. Claim(s) 11, 31-32, 34, 37-38, 40-43, and 58 
are rejected under 35 U.S.C. 112, first paragraph, because the specification, while being enabling for an 
antibody that binds to SEQ ID NO:1, does not reasonably provide enablement for a|l antibodies that bind 
to a polypeptide comprising or having SEQ ID NO:1 as encompassed by the claims. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. 

it is the examiner's position that undue experimentation would be required for a skilled artisan to 
make and/or use the entire scope of the claimed invention. Factors to be considered in determining 
whether undue experimentation is required are summarized in In re Wands (858 F.2d 731, 737, 8 
USPQ2d 1400, 1404 (Fed. Cir. 1988)) as follows: (A) The breadth of the claims; (B) The nature of the 
invention; (C) The state of the prior art; (D) The level of one of ordinary skill; (E) The level of predictability 
in the art; (F) The amount of direction provided by the inventor; (G) The existence of working examples; 
and (H) The quantity of experimentation needed to make or use the invention based on the content of the 
disclosure. See MPEP § 2164.01(a). The Factors most relevant to the instant rejection are addressed in 
detail below. 

• The claims are overly broad in scope: The claims are so broad as to encompass al[ antibodies 
that bind to a polypeptide comprising or having SEQ ID NO:1 as broadly encompassed by the claims. The 
broad scope of claimed antibodies is not commensurate with the enablement provided by the disclosure 
with regard to the extremely large number of antibodies broadly encompassed by the claims. As the 
terms "comprising" and "having" are open claim language, the claims are not limited to an antibody that 
binds SEQ ID NO:1 and instead encompass all antibodies that bind polypeptides comprising or having 
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the amino acid sequence of SEQ ID NO:1 . In this case the enablement provided by the disclosure is 
limited to an antibody that binds to SEQ ID NO;1 . 

• The lack of guidance and working examples: The specification provides only a single working 
example of the claimed antibody, i.e., an antibody that binds SEQ ID NO:1 . This single working example 
fails to provide the necessary guidance for making and/or using the broad scope of claimed antibodies. 
The specification provides no guidance or assurance of success in adding amino acids at the N- and/or 
C-terminus of SEQ ID NO:1 with an expectation that the resulting cognate antibody will maintain the 
ability to bind SEQ ID NO:1. 

• The high level of unpredictability in the art: The ability of an antibody to bind a particular epitope 
within a polypeptide is dependent upon the amino acid sequence of the polypeptide and, if the 
polypeptide is in its native state, i.e., non-denatured, the resulting conformation acquired by the amino 
acid sequence (see Abaza et al. J Protein Chem 1 1 :433-444 who teach that "the reaction of a protein 
antigen with its antibodies is influenced by conformational changes" (page 436, left column, bottom to 
right column, top)). It is highly unpredictable as to the effects of amino acid addition at the N- and/or C- 
terminus of a polypeptide on the binding of a cognate antibody. 

• The state of the prior art supports the high degree of unpredictability: The state of the art provides 
evidence for the high degree of unpredictability that an antibody, e.g., an antibody that binds SEQ ID 
NO:1 , will bind to an altered polypeptide sequence, e.g., SEQ ID NO:1 with additional amino acids at the 
N- and/or C-terminus. For example, Abaza et al. (J Protein Chem 1 1 :433-444) teach that alterations 
outside of the boundaries of an antigenic site can significantly affect antibody binding (page 443, right 
column to page 444, left column) and one of skill in the art recognizes that additional amino acids at the 
N- and/or C-terminus of a polypeptide can affect its conformation, which in turn can affect antibody 
binding as evidenced by Abaza et al. (page 436, left column, bottom to right column, top). 

• The amount of experimentation required is undue: While methods of generating antibodies 
against an antigen are known, it is not routine in the art to screen for all antibodies that bind amino acid 
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sequences having any number of N- and/or C-terminal additions as encompassed by the instant claims. 
Thus, in view of the overly broad scope of the claims, the lack of guidance and working examples 
provided in the specification, and the high degree of unpredictability as evidenced by the prior art, undue 
experimentation would be necessary for a skilled artisan to make and use the entire scope of the claimed 
invention. 

Thus, applicant has not provided sufficient guidance to enable one of ordinary skill in the art to 
make and use the claimed invention in a manner reasonably correlated with the scope of the claims. The 
scope of the claims must bear a reasonable correlation with the scope of enablement (In re Fisher, 166 
USPQ 19 24 (CCPA 1970)). Without sufficient guidance, determination of having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is unnecessarily, 
and improperly, extensive and undue. See In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 
1988). 

Applicant argues that the rejection is overcome by amendment. However, the examiner maintains 
the position that undue experimentation is required to make the broad scope of claimed antibodies for the 
reasons stated above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

[13] Claims 11, 31-32, 34, 42-43, and 59-60 are rejected under 35 U.S.C. 102(e) as anticipated by or, 
in the alternative, under 35 U.S.C. 103(a) as obvious over Feder et al. (US Patent 5,872,237). The claims 
are drawn to an isolated antibody that binds to a polypeptide comprising or consisting of SEQ ID NO:1 . 

Feder et al. teach a polypeptide, NPT4 (see Appendix A), that is 99.3% identical to the 
polypeptide of SEQ ID NO:1 having two mismatches and one conservative substitution (see Appendix A). 
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Feder et al. teach methods of generating antibodies using their polypeptide and use thereof for 
immunoassay (see columns 15-16). Feder et al. do not specifically teach an isolated antibody that binds 
NPT4. 

At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
generate and isolate an antibody to NPT4. One would have been motivated to produce and isolate an 
antibody to NPT4 in order to use the antibody in an immunoassay as taught by Feder et al. One would 
have a reasonable expectation of success for producing and isolating an antibody to NPT4 because of 
the results of Feder et al. Therefore, claims 1 1 , 31-32, 34, 42-43, and 59-60, drawn to an antibody as 
described above would have been obvious to one of ordinary skill in the art. 

While it is acknowledged that NPT4 is not 100% identical to SEQ ID NO:1, one of ordinary skill in 
the art would recognize that an antibody that binds NPT4 would also bind to SEQ ID NO:1. Since the 
Office does not have the facilities for examining and .comparing applicants' antibody with the antibody 
made obvious by the prior art, the burden is on the applicant to show a novel or unobvious difference 
between the claimed product and the product of the prior art (i.e., that the antibody made obvious by the 
prior art does not possess the same material structural and functional characteristics of the claimed 
antibody). See In re Best, 562 F.2d 1252, 195 USPQ 430 (CCPA 1977) and In re Fitzgerald et al., 205 
USPQ 594. 



Conclusion 

[14] Status of the claims: 

• Claims 1,11-12, 30-45, 56, and 58-60 are pending. 

• Claims 1,12, 30, 33, 35-36, 39, 44-45, and 56 are withdrawn from consideration. 
Claims 1 1 , 31-32, 34, 37-38, 40-43, and 58-60 are rejected. 

• No claim is in condition for allowance. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David Steadman, whose telephone number is (571) 272-0942. The Examiner can normally 
be reached Monday-Friday from 7:30 am to 4:00 pm. If attempts to reach the Examiner by telephone are 
unsuccessful, the Examiner's supervisor, Ponnathapura Achutamurthy, can be reached at (571) 272- 
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0928. The FAX number for submission of official papers to Group 1600 is (703) 308-4242. Draft or 
informal FAX communications should be directed to (571) 273-0942. Any inquiry of a general nature or 
relating to the status of this application or proceeding should be directed to the Art Unit receptionist 
whose telephone number is (703) 308-01 96. 

David J. Steadman, Ph.D. 
Patent Examiner 
Art LNt 1£52 
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US-08-724-394A-11 
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APPLICATION NUMBER : US/08/724 , 394A 
FILING DATE: 01-OCT-1996 
CLASSIFICATION: 536 
ATTORNEY/ AGENT INFORMATION : 
NAME: Fitts, Renee A. 
REGISTRATION NUMBER : 3 5,13 6 
REFERENCE/DOCKET NUMBER: 017957-000100 
TELECOMMUNICATION INFORMATION : 
TELEPHONE: 415-576-0200 ." 
TELEFAX: 415-576-0300 
INFORMATION FOR SEQ ID NO: 11: 
SEQUENCE CHARACTERISTICS: 
LENGTH: 4 80 amino acids 
TYPE: amino acid 
STRANDEDNESS : not relevant 
TOPOLOGY: not relevant 
MOLECULE TYPE: peptide 
FEATURE : 

NAME /KEY: Region 
LOCATION: 1..4 80 

OTHER INFORMATION: /note= "NPT4 11 
US-08-724-394A-11 

Query Match. 95.9%; Score 1991.5; DB 2; Length 480; 

Best Local Similarity 82.9%; Pred. No. 3.3e-201; 

Matches 398; Conservative 1; Mismatches 2; Indels 79; Gaps 3 ; 
Qy 1 MQVDETLIPRKVPSLCSARYGIALVLHFCNFTTIAQNVIMNITMVAMVNSTSPQSQLNDS 60 

Illllllllll M ll M M MUM II MM Mi III I II III MM II MM IM IM 

Db 1 MQ VD ETL I PRKG P S LC S AR YG I ALVLH F CNFTT I AQNV I MN I TMVAMVNS T S PQSQLND S 60 

Qy 61 SE ' VLPVDS FGGLSKA 75 

II I J I M i I I I I I I I 

Db 61 SEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVLPVDSFGGLSKA 12 0 

Qy 76 PKSLP AKSSILGGQFAIWERWGPPQER 102 

lllll Ml III III IMIMI MM II 

Db 121 PKSLPXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXAKSSILGGQFAIWEKWGPPQER 180 
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Qy 103 SRLCSIALSGMLLGCFTAILIGGFISETLGWPFVFYIFGGVGCVCCLLWFWIYDDPVSY 162 

I MMM M I II I II III III III MMM Ml Ml II M M II I II 1 1 1 1 II MM II 

Db 181 SRLCSIALSGMLLGCFTAILIGGFISETLGWPFVFYIFGGVGCVCCLLWFWIYDDPFSY 24 0 

Qy 163 PWISTSEKEYIISSLKQQVGSSKQPLPIKAMLRSLPIWSICLGCFSHQWLVSTMWYIPT 222 

I II I II I II Ml > II MM II IN Ml II MM II: IN II 1 1 1 1 II I II I Ii III III I 

Db 241 PWISTSEKEYIISSLKQQVGSSKQPLPIKAMLRSLPIWSICLGCFSHQWLVSTMWYIPT 300 

Qy 223 YISSVYHVNIRDNGLLSALPFIVAWVIGMVGGYLADFLLTK-KFRLITVRKIATILGSLP 2 81 

lllllllllllllllllllllllllllllllllllllllll II llllllllllllll! 

Db 3 01 YISSVYHVNIRDNGLLSALPFIVAWVIGMVGGYLADFLLTKXKFRLITVRKIATILGSLP 360 

Qy 282 SSALIVSLPYLNSGYITATALLTLSCGLSTLCQSGIYINVLDIAPRYSSFLMGASRGFSS 341 

II I III II IM I II M II M II MM MMM II I IM II MMM ,MM :M IM Ml I 

Db 3 61 SSALIVSLPYLNSGYITATALLTLSCGLSTLCQSGIYINVLDIAPRYSSFLMGASRGFSS 420 

Qy 342 IAPVIVPTVSGFLLSQDPEFGWRNVFFLLFAVNLLGLLFYLIFGEADVQEWAKERKLTRL 401 

Mi MMI ill IMIl III IM III il MM I MM llhlllllllllllllllll 

Db 421 IAPVIVPTVSGFLLSQDPEFGWRNVFFLLFAVNLLiGLLFYLIFGEADVQEWAKERKLTRL 480 



NPT1 MQMDNRIPPKKVPGFCSFRYCLSFLVHCCNWITAQRAC^^ 

NPT3 — MDCKPATRKCPDFCSLRYCWLlMHFSNFTMnQRVaSIAItA^ 

NPR MOVDEUIPi^GPSLCSARYGIALVLHFCNnTIAQNVlMhllTMVAMVNSTSPQSQLNDSSE 

* ******* * * * «4 • ♦ * * 

WPT1 ~ p ^*^PDlQFnLSSTSYCVIJIO^/PVGYF$GIY^ 

NPI3 ASVYQWSPET<XJIIFSSINYGIILTLire(rn^^ 

NPT4 -VLPVOSFGGLSKAPKSLP -AKSSIL 



NPT1 TAQFEIYVKWAPPLERGRLTSMSTSGFLLCPFIVLLVTGVICESLGWPMV^ 

NPT3 TGQmWAKWAPPlERSKLUIACSCSAFGSFNLCVC&US^^^ 

NPT4 GGQFAIWEKWGPPQERSRLCSIAISGMLLGCFTAIUGGFISETLGWPFV^ 

**+••••*+* ** » • * *♦ •* ***** ** ***** *• • • « *• 

NPT 1 EK EYr TSSLVQGVSSSRQSLPI KAI LKSLPVWAI SIGSFTFFWSHN I MTLYTPMFJ NSMLHVNI KENCFL SStPYLFAWICC 

NP73 EKEHILSSWOOPSSPGRAWJKAI^CLPLWArFLGFi^HFWLCTIJLTYLPTYlSTLLHWIRK 

NPT4 EKEYHSSU<QWGSSKQPLPIKAMLRSLPIWS]CLGCFSHQW^^ 



**« * 



*»** * «* *« * 



NPT1 NLAGQLSDFFLrRNILSVMVRKLFTMGFLLPAIFGVCLPYl_S5TFTSIVIFLILAGATGSFCLGGvnNGLDIAPRYFGF 

NPU ILGGQLA0FLL5RNLLRLITVRKLFSSLDMQVSSWE SQGDLGSSQES SLPLPLOSSS 

NPT4 MVGGYIADFLLTK-KFRLITWKIATILGSLPSSALIVSLPYLNSGYJFATALLTLSCGLSTLCQSGIYINVL 
*•*«♦ * »** tt 

NPT1 IKACSTLTGMIGGLIASTLTGLILKQQPESAWFKTFILMAAINVTGLIFTLIVATAEIQDWAKEKQHTRL 

NPT3 VRILSLVGGMSFSCLL QSTCLAWSFTSRLDKQNFKTGPKRGPLPASEDIKLQT 

NPT4 LMGASRGFSSIAF^IVPTVSGFLLSOOPEFGWRIWFFLLFAVNLLGLLI^LIFGEADVOEWAKERKLTRL 



